A Gram-stain-negative, rod-shaped, aerobic bacterial strain, designated LPB0144
The genus Gramella, belonging to the family Flavobacteriaceae within the phylum Bacteroidetes [1] was proposed by Nedashkovskaya et al. [2] , with the type species Gramella echinicola. The genus was found to possess MK-6, phosphatidylethanolamine, triamine-sym-homospermidine and straight-chain unsaturated and branched-chain unsaturated fatty acids as its chemotaxonomic markers [2, 3] . Gramella species have gliding motility (except Gramella lutea) and carotenoid pigments (zeaxanthin) lacking a flexirubin-type pigment [4, 5] . Members of the genus Gramella have been isolated from marine environments, such as seawater, tidal flat sediments and sea urchin. In this study, a Gramella-like bacterial isolate, strain LPB0144
T , was isolated from surface seawater. The exact taxonomic position of strain LPB0144 T was investigated by polyphasic taxonomic analysis and genome sequencing.
Seawater was collected on Oryukdo Island, Busan, Republic of Korea (35 05¢ 28¢¢ N; 129 07¢ 37¢¢ E), and served as a source for isolation of bacterial strains. Strain LPB0144 T was isolated by the standard dilution plating technique at 25 C on marine agar (MA; BD Difco) and was cultivated routinely at 30 C on MA. The isolate was preserved as glycerol suspensions (20 % in sea water, w/v) at
À80
C. Gramella echinicola KACC 15387 T , Gramella gaetbulicola KACC14923
T and Gramella sediminilitoris KCTC 52208 T served as reference strains under the same experimental conditions. The 16S rRNA gene was amplified with the universal primer set (27F and 1492R) and sequenced using four primers (27F, 518F, 907R and 1492R) as described previously [6] . The 16S rRNA gene sequence similarity to known bacterial species was determined by means of the EzBioCloud database [7] . Multiple alignments of sequences were carried out in the EzEditor software [8] . Phylogenetic trees were reconstructed by using the maximum-likelihood and neighbourjoining algorithms implemented in MEGA 6.0 software [9] . Bayesian inference was performed in MrBayes 3.2 [10] via an evolutionary GTR model with g-distributed rate variation. Comparison of 16S rRNA gene sequences indicated that the isolate was a novel member of the genus Gramella. In the phylogenetic trees, this strain did not cluster with any Gramella species but formed an independent branch with the radiation of Gramella members (Fig. 1) . The branching position varied depending on tree-inferring methods. The highest sequence similarities were observed to G. sediminilitoris GHTF-27 T (97.7 %), Gramella forsetii KT0803 (97.4 %), and G. echinicola KMM 6050 T (97.0 %). This isolate showed sequence similarities of 93.9-96.9 % to other type strains of the genus Gramella and similarities of less than 93.3 % to the type strains of related genera.
To evaluate the genomic properties of strain LPB0144
T , whole-genome sequencing was performed on the PacBio RSII 20k system (Pacific Biosciences), and the sequence assembly was conducted in PacBio SMRT Analysis version 2.3.0. The raw reads were successfully assembled into a single contig with 353.88Âgenome coverage and an N50 value of 2 989 889. The annotation was processed using the NCBI Prokaryotic Genome Annotation Pipeline [11] , and the determined genome was registered in GenBank (CP018153). The genome of strain LPB0144
T contained a circular chromosome with a total length of 2 978 889 bp. The DNA G+C content is 38.2 mol%. Of the 2687 predicted genes, 2604 were protein-coding genes and 58 were RNA genes (nine rRNAs, 45 tRNAs and four ncRNAs; Table S1 , available in the online version of this article). The genome encoded three copies of the rRNA operon, but sequence variation within the three 16S rRNA gene copies was not observed. The PCR-amplified 16S rRNA gene sequence (1448 bp) and the three copies of identical size (1533 bp) showed identical nucleotide sequences.
The genomic relatedness between strain LPB0144
T and the closely related species was estimated by calculating average nucleotide identity (ANI) in OrthoANI [12] and genometo-genome distance using the GGDC calculator [13] . Genome sequences of G. echinicola DSM 19838 T (GenBank accession number, AUHG00000000) and G. forsetii KT0803 T (CU207366) were available in the public database. The ANI values of strain LPB0144
T compared with G. echinicola and G. forsetii were 74.4 and 74.5 %, respectively, which is clearly below the suggested ANI value (95-96 %) for demarcating genomic species [14] . In addition, the values of genome sequence-based digital DNA-DNA hybridization between strain LPB0144
T and two closely related type strains were 18.9±2.3 % (G. echinicola) and 19.0±2.3 % (G. forsetii; Table S2 ), which are clearly below the threshold proposed for bacterial species delineation (70 %). Gramella gaetbulicola RA5-111 T (GQ857650)
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Leeuwenhoekiella nanhaiensis G18 T (KR809379) growth under anaerobic conditions was determined after incubation for 2 weeks in an AnaeroPack (Mitsubishi Gas Chemical Co.) on MA. Cellular and colonial morphological features were investigated on cultures grown on MA at 30 C for 3 days. Gliding motility was examined by the method described by Bowman [15] . The cellular pigments were extracted with acetone:methanol (1 : 1, v/v) and analysed on a scanning UV/visible spectrophotometer. The presence of flexirubin-type pigments was studied with a 20 % KOH solution as described by Bernadet et al. [16] . Hydrolysis of alginate (0.5 %, w/v), agar (1.5 %, w/v), carboxymethylcellulose (0.5 %, w/v), casein (1 %, w/v), chitin (0.5 %, w/v), L-tyrosine (0.5 %, w/v), hypoxanthine (0.5 %, w/v), starch (0.2 %, w/v), xanthine (0.5 %, w/v) and Tween 20, 40, 60 and 80 (1 %, w/v) was tested using MA as the basal medium. A DNase assay was conducted on DNase test agar (BD Difco) supplemented with 2.0 % NaCl. Other enzymatic activities and carbon source utilization were determined by means of the API 20NE and API ZYM kits (bioM erieux) following the manufacturer's instructions, except that the NaCl concentration was adjusted to 2.0 %. Susceptibility to antibiotics was tested using the diffusion method with discs containing ampicillin (50 µg), chloramphenicol (50 µg), kanamycin (50 µg) and streptomycin (50 µg). The isolate was susceptible to ampicillin and chloramphenicol, but resistant to kanamycin and streptomycin. The morphological, biochemical, physiological, and chemotaxonomic characteristics of strain LPB0144
T are presented in the species description, Table 1 , and in Fig. S1 . Minimal standards proposed by Bernardet et al. [16] were considered.
For fatty acid analysis, strain LPB0144
T and three reference strains were grown on MA for 3 days at 30 C. Extraction of the fatty acid methyl esters (FAMEs) and their gas chromatographic separation were carried out by the Instant FAME method of the Microbial Identification System (MIDI) version 6.1 and the RSBA6 database. Respiratory quinones were extracted from freeze-dried cells and separated by high-performance liquid chromatography on a reversephase type Zorbax ODS column (Agilent Technologies) with acetonitrile:isopropanol (65 : 35, v/v) as a mobile phase at a flow rate of 1.5 ml min À1 [17, 18] . Polar lipids were extracted, separated by thin-layer chromatography and identified by spraying with molybdatophosphoric acid (for total lipids), phosphomolybdic acid (for phospholipids), ninhydrin (for aminolipids) and the naphthol-sulfuric acid reagent (for glycolipids) [19] . The major (>10 % of the total) cellular fatty acids of strain LPB0144
T were found to be iso-C 15 : 0 (12.4 %), iso-C 16 : 0 (12.2 %), iso-C 17 : 0 3-OH (11.0 %) and anteiso-C 15 : 0 (13.7 %; Table 2 ). The respiratory quinone was identified as menaquinone-6 (MK-6), which is the major quinone detected in other members of Gramella [3] . The polar lipids consisted of phosphatidylethanolamine, an unidentified aminophospholipid, two unidentified aminolipids and four unidentified lipids (Fig. S2) . The polar lipid profile of strain LPB0144 T was similar to that of G. echinicola and G. gaetbulicola by having phosphatidylethanolamine as the only phospholipid identified (Fig. S2) .
Numerous phenotypic and genomic characteristics such as non-flagellated gliding rods, yellow non-flexirubin pigments, MK-6, phosphatidylethanolamine, straight-chain unsaturated and branched-chain unsaturated fatty acids, G+C content, and genome size are within the typical range of the genus Gramella. Nonetheless, the low 16S rRNA gene sequence similarity and the independence of the phylogenetic branching position in trees indicated the distinctiveness of the novel isolate in relation to the other members of the genus Gramella. Numerous biochemical and physiological properties included in Table 1 also set  strain LPB0144 T apart from its closest relatives. Overall, strain LPB0144
T represents a novel species of the genus Gramella. We propose the name Gramella salexigens sp. nov. with LPB0144 T as the type strain. . The data were obtained in this study except for the DNA G+C content and growth conditions of the reference strains. All the strains tested positive for gliding motility; for activities of alkaline phosphatase, esterase lipase (C8), leucine arylamidase, cystine arylamidase (weak), valine arylamidase, acid phosphatase, naphthol-AS-BIphosphohydrolase and a-glucosidase; and for hydrolysis of aesculin, gelatin, tyrosine and Tween 80. All the strains tested negative for nitrate reduction; for production of indole or H 2 S; for glucose fermentation; for activities of lipase (C14), a-galactosidase, b-galactosidase or a-fucosidase; and for hydrolysis of agar, alginate, chitin, cellulose, starch, xanthine or hypoxanthine. +, Positive; À, negative; W, weakly positive. Hydrolysis of:
Esterase (C4)
38.2 39.6* 39.1 † 39.7 ‡ *Data from Nedashkovskaya et al. [2] . †Data from Cho et al. [20] . ‡Data from Park et al. [21] . §Data differ from those in another report [20] .
||Data differ from those in another report [21] . 
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